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FUNCTIONAL.. IDESCRIPTION OF INVENTORY
REPLI,ENISIlMENT 'MODEI, FOR TIlE REGIONAL IHAZARDOUS MATER;AI.

A MANAGEMENTN SYSTEM (RllMMS) K

Introduction
Under Project Description (PD)) 7-2-001, AFMA was tasked to create a mathematical

inventory model to be used for replenishment of I-AZMIN Centers under the Regiooial
flazardous Material Management System (RtHMMS). AFMA has developed a functional
description of the mathematical inventory replenishment model based on forecasted
iequirements, repetitive demand, lead times, excess material available in the region tfr
redistribution, and the cost of disposal. This functional description includes graphical
layouts depicting the data to be used by the Regional Inventory Manager (RIM) and reports
to be generated for use by the RIM.

Forecasting
Pursuant to creating the replenishment model, AFMA focused on demand forecasting

as the most fundamental aspect of a successful inventory management system.
The demand forecasting model was developed using the following methodology:

I Investigation and selection of a potential demand forecasting model(s) - Several
methods of demand forecasting were researched and a candidate selected for
testing and evaluation using historic demand data. The candidate model selected
was an exponential smoothing method.

2. Collection of historic demand data - Site visits to operating HAZMIN Centers at
FISC, Norfolk; FISC, San Diego; and FISC, Puge Sound were used to collect
background information and historic demand data. •

3. Data Reduction - Erroneonus or otherwise unusable data were eliminated.
4. Data Analysis - Statistics regarding demand for Hazardous Material (HM) werc

compiled and the potential forecasting model(s) were tested, simulated, and
evaluated.

5. Selection - The n;ost appropriate florecasting model was selected and parameters
defining its uscfulness were quantified.

R eple-ishilcot
The forecasting model became the basis flor the inventory replenishment model. Other

fctors considered in development of 1he replenishment model include: S

I. A lead time factor, tied to the material source, to prcvent stock outs while material
is on order.

2. The need flor a Ifigh Limmiit (I [L) and a Low Limit (1.1 ) on inventory levels.
3. Methods of'determining the Reorder Quantity (ROQ).

d 4. Suggestions and re'commendationls trom FIF1C personnel. (i.e., several people
recoImnIended that the replenishment model include a featrme b-r remarks by the

S. Methods of managing matceials that have low fiequency of issue.
6, I se ofata derived from tlhe I('S database, Implicit in this assumption is that

such data represents the combined totals for all I IAZNIlN Centers in the region.
7 The need to minimize the amount of data supplied by tlhe" RINI, consistent with

proper functioning of'the Replenishment Model

IN: PI) 7-2 (01 ';17 1
"12'2995

.. [US

Li



0

AV Section 1: Summary of Results
1%) Forecasting X;

A forecasting model called "exponential snoiothing" w;as chosen as the best
method of forecasting demand for Hazardous Materials. In Simulation and testing of the
exponential smoothing model, demand fbr items with a high frequency of issue was
forecasted with reasonable accuracy. Several variations of the exponential smoothing
model were tested and simulated. The variation between actual demand and forecasted
demand was measured to determine the best version of the model. The resultant model is 0
represenLec by the following equation:

Next Period Demand =

O.i*Previous Actual Demand + 0.9*Previous Forecast

The equation shown above fbrecasts demand with reasonable accuracy for items thalt are
issued 24 or more times per year. The first iteration of this model requires an initial value
for the first "pIevious forecast". An arithmetic average of previous annual demand is
recommended For the initial value, if enough data is available. Otherwise, the first value
for the "previous foi ecast" must be selected by the RIM based on his/her knowledge of
demand for the item.

It is important to note that this forecasting method is only viable for items with
high levels of demand and high frequency of issue. Such items represent the vast majority
of transactions at HAZMIN Centers; however, they are only a small percentage of the
number of inventory items. Thicitbre, the following basic invemorv management
practices are recommended to minimize the number of low demand items;

1. Periodic review and update of Authorized Use Lists to eliminate items from the
inventory that are no longer in use.

"2. Elimination of low demand items from the inventory whenever possible,
particularly items that are not mission critical. Items that are required for
planned activities are good candidates because they can be ordered when
required, rather than provided "off the shelf'.

Despite eflorts to eliminate them, items with low frequency of issue and/or low
demand need to be managed as part of the inventory. Demand for these items must be
(Ctelined fflro thle inventory manager's knowledge of the customer's nceds.

Replerislinerlnt
With the capabilities and limitations of demand forecasting in mind, a

Replenishment Model for regional hazardous material managcment was created. It utilizes
an Optional Replenishment (OR) inventory system combined with Selective Inventory P
Control (SIC). The integratiun of these two systerns, combined with Lhe ability to forecast
demand !or I IM, pi ovidc the inventory marnager with powerful tools to ensure that no
stock oIts occur and that no excess material is sent io disposal. A d.iscussion oftthe five
prirmuly elements of'thre replenisill lent moodel follows.

S
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I.Oplionul RelpA'shnts/wn IniveritogySysk',:
The OR s'vst,::m ; one ofitwo fundamental elements of inventory management in

tile I-eplenishnlient model. 'i s simillar to many classical inventory mainagement models arid
contains the fIbilowing basic elements:

*a fixed review period
*a i ligh 1mnit on inventory levels,
*a Low Limit, also called thle Reorder Point (ROP), on inventory levels,

replenishment when inventory levels fall below the low limit, and
Sa Reorder Quantity (ROQ) based on the I-ll and inventory position at tile timec

the order is placed.
Typically, High and Low limits in the OR system are chosen Larbitrarily by the inventory
manager.

Tlhe RHMMS Replenishmernt Modol includes the following modifications to the
OR system to satisf~y the unique requiremrents of HM management, especially thle excessive
Cost Ot sur1pIlus inkventoryý:

a ca]lcIJLTlig the fit. andl Lf. For each inventory itemn based onl demnand
fobreca~ting ýfcir itemis conduciv.e !o demnand forecastini,),

.- pr ii~amasfrtergional Inventory manager to identify trends in
demand for inventory litemns,

* providing tools for the inventory mianager to identify (via reports) items that
are above the I iL, below the LL., or otherwise in need of attontior;, anid

* a method of sortiriv and orgainizing inventory inforination rapidly and
* ~accurately. S

2. St'h'cfive 1nvl,.fo~rv h'lanuemepd.
Selective iniventoi-y management, sometimes called ABC analysis, is a common

inventor., managemecnt technique anid thle. second lfundamental cleruent in the replenishment
model. It iinvolves dividing inventory items into three classes (Class A, Class 13 and Class
C), based on dollar volume. The class division allows the inventory mnanager to
concenti ate onl the class or classes of mater ials that requ~ire more1_ intense maniagement.
The selective inventory nlmnagceneit approach, in co1jnjution with OR, allows inventory
umnaagers to concentrilte on lINI posing particular problems with rospect 10 fibrecasting,
avaiilability, or- mission ecadiness. the replenishmient mindel contains a field used by tile
Inventory maniager to assign a Class to each J IM in the inventory. The classes are
designated 'I, If, Ill anid IV' rather thian 'A, B3, (C...' to avoid confusioni with thle
designations 'A' condition and 'CA' ninteijal currently used inl R I NINIMS.

3.11

-IJAN-fiC11(j.11111,

repleni sfnicnit rn d el.
(Class I -- Materials with a high frequenC]cy ot issue (24 or- MOre issues per yeari).
Ihese matcrials have moderate to high [Il0VIri ie, deniand that can he
lorecisteol witl. reasonlableý accuracy, anid represent the b~ulk nfl IA/',MI N,
Center Issues. '[hey r-e(uirc minimial attenition fi-on the inventory mlanaici.
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SDemand for items in this class is forccastcd using the forecasting model
discussed above. The High Limits and Low Limits for these items are based
on the forecasted demand and a lead time factor. Replenishment is initiated
when the inventory level drops below the low limit. The reorder quantity for
replenishments is simply the high limit minus thc current inventory level.

• Class I1 - Materials with a low fi-equency of issue (less than 24 issues per year).
These are materials with low turnover, fairly const.,nt demand and no unusual
invenlory considerations (e.g. restricted supply, eXtremely short shelf lifc). The 0
items in this class are expected to require moderate time and management
effort because they do not have high turnover or do not icspond well to
demand fbrecasting. High limits and low limits are set by the inventory
manager based on knowledge of customer requirements or historic demand
patterns. Replenishment is initiated when the inventory level drops below the
low limit. The reorder quantity for replenishments is calculated ;n the same
manner as Class I materials.
('lass III - T',ese are materials which exhibit unpredictable demand fluctuations
or other unique complications (e.g. can only be ordered once each year,
extremely critical to the customers mission) requiring more frequent review
and attention by the inventory manager. High L.imits and Low l.imits are set by
the inventory manager based on know!edge of customer requirements or
historic demand patterns. Replenishment is initiated when the inventory level
drops below the low limit. The reorder quantity for replenishments is
calcu!atcd the same as Class I materials. * 0
Class IV - Reserved for items of particular interest to the inventory manager
either on a temporary or permanent basis. For example, Class IV may be used
for discontinued items that will be consumed, but not replenished.

A database, management system is required for implementatior, of the inventory
i ana, n system discussed above. It offers several features needed to ensure the
ieplenichment model succeeds ihchluding 1) the ability to manipulate large quantities of

data associated with inventory management, and 2) maximunm flexibility tcr the Regional
I nveitory Manager to make infoi med decisions regarding replenishment. Enclosure (I) is

P:.e a colleion of -raphics devcloped by AFMA illustrating the type of system e'nvisioned. It
contains graphical layouts otf recmrnended functions, screens, and reporting capability flor
arl inventory management system. The basic screen for the Replenishment NModule is
shown in Figure I on the following page.

".h- Replenishment Module., as illustrated in enclosure (1), provides lie inventory
mimager with I lie -bility to sort arnd organize inventory data rapidly and accurately using
tthe Sort, 'i,'rh an! Browse, fr- nctions It al:o allow's the inventory manager to execiute
" various relenishment optio is via the Replenish function, and the a.bility to generate
staldard ()r vostoin reports using the Reports ti.nction. A Remarks window allows tlhe
invenitry iiianagcr to recall come icuts for each inventory iterni A seconid wind ow 1*0r
'ITrends graphically displays historic demand and inventory data. The inventory data is
ori.,ar/z.ed in a database window called hiventory and Demand Data.

i)iN; 1,i) 1.-ni0 f1 4/
¶. 2'2',95
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II 'tirpiie I. Basic Screen for the Replenishmient Mcei H
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The inventory nanager Can edit any field, other than those derived fibm I I 1(5, at his or
he diiciscretlion ising _thie Edit fiinctioni The fields conltai ned i n thle d atabase and the sour eS *
aftl the data forf ech1 field is summarized in fable I.

T lable I. Fields in tile Ileplen ismn Model----- oreo it

Fil Description Suc fDt
Mai k Used to select itciiis N/Ap
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NS N __ National Slock Nuimber I ii(S

Not en 1111 011 o nili6ll(S

Of ha of Issue II It 'S
__ll- t.--Q yo ti~ n il-stock, -1 s
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CA _ 01 ni F(A mall li 11,. IiU
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Shlt it) j i tferei iLL bet; veni 1, 1, an d T otal - '~ckatiib'lepo.Mode]
Fh1o cast I'stlmnat'd DC~i land ( xICUL Ued by YY.u±lCI Model

Ill MXinlinnil RtCL:Ji~Itoend(sI (,Lis. I and IF' ieplen Mode]x
1Inventors' level ('hiss Hl anid IV: RI'M

11Millinitlm R;ee(oitiieIIleIl( (Class Ian 1,RpoMdc
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- FTable 1. Fields in the Replenishment Model (Cont'd) o
Fi___ eld Description Source of Data

Lead Time Time required to order & receive RIM
material

Date Order When the order was placed RIM N
On Oider Qty of material ordered RIM

ETA Expeted arrival date of mat'l RiM

The Replenishment Model also contains provisions for standard and custom
reports that can be output to the screen or to a printer. All of the standard reports contain
the 18 fields from Tfable 1. The report categories are:

I. Inventory and Demand Data - A report containing all items in the inventory.
2. Surplus Material - A report containing only those inventory items in which the

inventory level exceeds the High Limit.
3. Low Stock -. A report containing only those inventory items for which the

inventory level is below the low limit.
S.4 Mat'l On Order - A report of those inventoly items with pending orders.

5. Custom - Reports that can be generated for any of the standard report categories
o, fbr selected items. Custom reporting also allows the inventory manager to
select the fields that will be included in the leport.

5. Rej/enishlment Model 1V(aricables:
The key inventory variables in the Replenishment model are the forecast, the high

limit, the low limit, and the reorder quantity. The Replenishment Model calculates
forecasts, reorder quantities, I tigh Limits and Low Limits for items with high demand only
(Class I items). The inventory manager may edit or change the values calculated by the
model at any time. The Replenishment Model variables are shown below:

Forecast -- 0.1 *Last Period Deniand + 0.9APirevious Forecast

Low Limit 2.5*Forecast 4 Lead Time Factor

"Iligh Limit 6.5*'Forecast + Lead Time Factor

Reorder Quantity- I High Limit - Current Inventory Level

If the 1b0ccast hills behuw 5 Lnits per month, the I ligh I ,11t defaults to 10 and tile low
limit dIClalts to 20 units. Section II contains a detailed description of the devclopincit of
0hCSCrCeieph'.lJShn11C1 e(Iluatio00s.

'IN: :1) '001/117
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Conclusions
The information provided herein comprises a "unctional description of a

Replenishment Model for regional inventory management under the RIIMNIS concept. It I
was developed using data from operating I IAZMIN Centers and information and
recommendations from NAVSUP iIM inventory managers.

This model is designed to meet all regional requirements for hazardous materials
managed using RHMMS without sending any excess 11M to disposal. It differs from
classical replenishment models because it does not rely on Economic Order Quantities
(EOQs) to optimize costs. Rather, it focuses on minimizing materials held in the inventory
to avcid the costs associ.tcd with disposal of excess 1IM,

The model presented above can be used to manage materials with any level of
demand. However, it provides the most benefit for items that experience consistent,
significant, levels of demand. This is consistent with the policy of stocking only high
turnover items at HAZMIN Centers. Despite this policy, HAZMIN Centers must stock
certain slow moving items that are extremely critical or difficult to obtain. Therefore, a
need exists for dealing with slov moving items. Just-in-Time (JiT) delivery and lead time
minimization methods present viable options for dealing with this issue, Integration of I
such methods into the replenishment model would enhance ats effectiveness for dealingI
with slow moving items.

Based on AFMA's research and development of the replenishment model, several
recommendations for ,ptimizing its performance have been compilud. They are:

, Class I items should be limited to items with moderate to high levels of demand * i
and high fiequency of issue (approx. 24 issues or more per year).

* Per;odic review and update of'Authorized Use Lists is necessary to avoid
stocking items that are no longer used. T'his also avoids loading the database
wvth unnecessary information.
1 IAZMIN Centers should eliminate slow moving items fiotn the inventory
idienever possible. DIemand for such items is dificuit to predict anl time
,:onsuniing for the inventory manager.

, NAVSUP and FISCs should develop strategies to minimize lead times as much
as possible to reduce the amount ofinaterial required to satisfy demand while
orders arc pending.

.1 ZNMIN Centers should pursue a strict policy ol'First-in, `11st-out (FIFO)
with regard to I IM inventories. This means issuing materials with the shortest

-. ~.4" rcinairdwg shelf-lif'e first. This policy is required to ensure that shelf-lifo

expiration does not occur.

I )IN~ I'I 17-2011) '111 7
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AV Section It: Detailed Description of Niethod5 Used in Model Development
'The forecasting and replenlishment models resulted from research, historic demand

data from operating IHAZNMLN Centers, site visits, and interviews with FISC inventory
managers. The development of lhe forecasting model was based entirely on -'nalytic

*/ .• tmethods. J lowever, the replenishment model was created using Lubjective as well as
analytic methods. These methods, the resultant findings and conclusions are discussed in
detail below.

Development of the Forecasting Modei
Development of the forecasting model followed a standard engineering

methodology cOinMMised of five basic steps:
I Research.
2. Data Collection, p
3. Data Analysis,
4. Simulation and Testing,
5. Evaluation of Re.sults.

/. l&'warech
Creation of the forecasting model began with research into existing candida:e

models. This research was limited to two basic refcrence documents cited in the Proeact
Description for this task:

0 t'rcizp/es ?f Inentory andvMaterial,-Alcinagement, 4th Edition, Richard J
Tersine, and p *

* L)e 1'ehoIm nlt of Im'eltry Mok.It) in Sulp)/ort of the htazardoii; MAaterial
Mi•tnizctiot (Cone.pt ut lM'SC, Puget *Souwid, Naval Post Graduate School
Thesis, Pilourn and Smith

The above rctbrences cover several independent demand forecasting models
potentially adaptable to inventory management tinder the RHMMS concept. After
analyzing the advantages and disadvainages of each model, a candidate model called
'exponential inmoothing' was selected for irimulation and testing. This model has the
greatest potential for accurate demand forecasting with minimal data storage

t IreqUiliiements. It is more complex than other models; however, the complexity is not a
detriment since inilplementatien will be via soflware. The only driwback remains the
inability to forecast items with low fiequency of issue, a difficulty common to all S
independent, deterministic models. A briefdeoscription of the principal forecasting
inethods and their advantages and disadvantages is summarized in Table 2 on the next

S• ~page. m

t he exponential smoothing model forecasts demand using the most recent forecast
plus an adjustment for the error between the previous forecast and previous actual

• cfdeniand. It effectively predicts the constant component of deman!d and eliminates randomn_
fluctuations. Iffnecessary, the model can be modified to adjust for trend, seasonal and/or
cyclical demand fluctuations. The basic formula for ti;s forecasting mctihod is:

Forecast - Previous Forecast 4- a:(Previous Actual Demand - Previous Forecast)
,ilhere 'a' is the exponential smoutihing coqistani (adjustment factor) ranging from 0 io 1.

DI 1'1)-7-2-001 47
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Tiable 2. Comnparison of Demand Forecasting Methods______ __

Periiod Descriptioa Advantages_ Disadvanae X)
I ast Peid Next period demand is simply equal ].Simple concept. 1. Large fluctuain in

3Dicrruud to the actual demand for the previous 2. Easy to Implement. forceasts.
time periodi 3. Requires %'cry ;ittlc 2. Forecasts reflect random

historic demiand demand rather than constant
information demiand elements.

3. Ignores all f~actors that
indicate future changes in
demand.
4, Not accurate for itemns

Wvith loxv frequency of issue.
Arithnmetic Demand is equal to the average 1. Simple to use. I . Rcsponds very slowly to
Average demnand fur all past time periods. 2. Easy to imiplement. changes in demand.

2. Requires retention of large
qu antities of daia,
3. WVeights all pr-ior demnand
periods equally.
4. Not accurate for itemis

Nlovng hismcdA cmputs dman asan , Smpleto se. 1. equresretention of
Avcrgc veageof emad fr te lst '' 2 Eay t imlemnt. sigifiantquantities of

11, is selected bv analyzing historic (with a delay). 2. Does not correct fo rrr

demnand data, 4. Gives gre-ater weight in prior forecasts.
to recent demanc. 3. Not accu~rate for- items
periods thani arithmectic; with low freqluency of issue.

______ ____ ____ averagin____ _

Exponci'tial Similar to mnoving averagc, but 1. Responds to trends. 1. More conmplex than other
Smoothing provides fer a correction faictor based 2. Predicts constant Incthli.a

on error in ',he previous periods components of demand. 2. Requires mocre effort to
forecast. 3. Reduces ranidomi Implement.

demand fluctuations. 3, Not accurate for items
4. Gives greater weight willi lox frequenicy of issuc.
to more recent demand
periods.S
5. Responds to error's
in previous forecasts.
6. Requires retenition -If
inininial historic

-~~ -~_ ----___ - demiavd data. rr~___ -

Thei basic exponential smoothing Formula given on the previous page reduces algebraically
to this 1orni:

jForecast aA"(P,.evious Actual Dernird) -f (I -a)*(Previous Forezast)

12 29,95
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The value for 'a' in the exponential smoothing model lies between 0 and I and is
chosen by analysis of historic demand data As the value of 'a' approaches 0, this model
exhibits minimal response to previous actual demand, Conversely, as the value of 'a'
approaches 1, this model responds almost exclusively to previous actual demand (In fact,
it approximates a last period demand model). In practice, selecting the appropriate value
for 'a' requires real, historic demand data for use in forecasting simulations. Data
collection fbr testing of thc exponential smoothing model in the context of thc RHMMS
concept is discussed below.

2. Data ('ollection
After choosing the exponential smoothing method as the best candidate fbr

forecasting under the RItMMS concept, data collection began, The data collection effort
included these goals:

* Obtaining historic demand data representative ofypical items stocked in
operating HAZMWN Centers. This information is required to select an
appropriate value for 'a' in the exponential smoothing model. It can also help
identify trend, cyclical and/or seascnal components of demand that may need
to be added to the exponential smoothing model.

• Obtaining statistics, or raw data friom which to derive statistics, that
zlharacterize the nature of demand for items stocked in operating HAZMIN
Centers. These statistics are used to identify any limitations that may affect use
of the forecasting model. They also identify factors that might preclude the
use of the forecasting model. *

The necessary data were obtained from F[SC, Norfolk and FISC, San Diego, during site
visits by AFMA personnel. The data were provided in the form of copies of the HICS
databases from operating IIAZMIN Centers at each FISC. It includes transactions from
several HAZMIN Centers over the course of one year (July 1994 through July 1995) and
copies of HIAZMIN Centers' AUJLs.

The HICS databases contain a number of fields not relevant to the demand
forecasting model. These fields were culled from the data using a relational database
management program. The resultant database is comprised of fields with the following
"information:

* National Stock Number
0 Date of each transaction (material issue)
* Unit of Issue
* Material Type ('A' Condition or CA)
0 Product Nomenclature

In addition, data for items other than 'A' Condition and 'CA' materials were discarded.
Appendix A contains a copy of the data remaining after the reductions described above. Iti'•cess) du toits large size (approx. 0
is p~rovided~( in electronic fbirmat (MlicrosoftL ACUCess due to it.ag iz apo. 500
pages).
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3. Data Analy.sis
The data collected were analyzed to quantify aggregate regional demand and to

determine the annual frequency of issue for HM. Aggregate demand information was
derived from analysis of the data in Appendix A. Table 3 shows the results of this
analysis.

"T'able 3. Aggregate Demand Data - FISC, Norfolk and FISC, San Diego
FISC, Norfolk FISC, San Diego

Total HM Issues 27,778 18,101
'A' Condition JIM Issues 8,834 12,064

Number of Items Stocked 1,039 568
Number of Items on AULs 4,494 650

A number ofobservation7 were made regarding aggregate demand based on the
information in Table 3. First, a large number of HM transactions are processed via
IJAZMIN Centers under the purview of each 1ISC. Second, issues of'A' condition
materials represent a significant fraction of the issues at FISC, Norfblk; and, comprise the
bulk of I1M issues at FISC, San Diego, Third, the nun er of items authorized for issue
exceeds the number of inventory items actually issued at both FISCs.

The data in Appendix A were sorted to determine the annual frequency of issue fbr
each item. This information was later used as an index of forecast accuracy (see remarks
on this subject in the Research section above). Appendix B lists the inventory items and
the fi-equency of issue for each. • @

The data in Appendix B were grouped by frequency of issue to determine the
percentage of inventory items exhibiting the same or similar frequency of issue. The
results of this exercise are shown graphically in Figure 2, for FISC, Norfolk and FISC, San
Diego. These graphs indicate that items with relatively low frequency of issue comprise a
significant fraction of the items stocked at each FISC.

IFigure 2. Frequency of Issue vs. Number of Inventory Items
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4. 8iinuhaiioii and t'estinjg
Following the data analysis, simulation and testing of the exponential smoothing jU

model commenced. The simulation and testing was performed to provide a basis for
ev~aluiiat ing: e the suitability of the e ,oThential smoothing model for use in the

replenishment model,
0 the appropriate value for the exponential smoothing constant 'a', and
* minimum frequency of issue for accurIJc forecasting (if one exists).
* cyclical, seasonal, or other demand components not included in the

basic exponential smoothing model, and
* the effect of CA items in the inventory on demand

Simulation and testing were performed on a random sample of inventory items
selected from both FISC, Norfolk and FISC, Satn Diego HAZMIN Center inventories. P

The simulation proceeded using thirty-two inventory items with frequency of issue rangingii fr'om 6 to 366 issues, over a one year period. Historic demand data onl these items were

used to simulate real time forecasts calculated by the exponential smoothing model. This
simulation was repeated four times for each inventot-y item. In each repetition, the value
of 'a' in the exponential smoothing model changed while all other factors were held 0
constant. Four values of'a' were used: 0. 1, 0.3, 0.6 and 0.9.

To perform the simulations, individual transactions from Appendix A were utilized
to determine the monthly demand for each item. Then, the exponential smoothing model
was used to simulate monthly forecasts. Because the first forecast in each repetition
required an initial value for the 'previous forecast', the first month's actual demand datum p
was used for the initial 'previous forecast'. The resultant forecasts (one for each value of
'a') were charted, along with the actual monthly demand for analysis and interpretation of
the resulls.

In order to assess the results of the simulations, the variance between the actual
demand for each monthly forecast in each repetition was calculated. The variance was 0
defined as the Mcn Abso!lute Deviation (MAD) between the forecasted demand and the
actual demand for each month. The MAD represents the magnitude of the diffierence
between the forecasted demand and actual demand for each month. The lower the MAI)
(variance), the more accurate the forccast. Algebraically MAD is given by:

FMAD --ABS(forecasted demand -. actual demiand)]

In addition to calculating the MAD for each monthly forecast, MAD values were averaged
for each forecast repetition. An example of the data derived fi )i one inventory item is p

shown in tigure 3 on thC fOHiowing vM1;e. Appendix C contains similar information for
cach of the 32 inventory items included in the forecasting simulations.

ri order to compare the variation in forecast sinmulations among several
diftleretit inventory items, the average MADI was indexed to the average monthly issue
quantity for the item under study. The resulting MAI) Index is expressed as a percentage S
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Figure 3. Sample Forecast and MADTables from Appendix C
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representing an average range of forecasting accuracy. A MAD Index o.7 31% indicates U

that the forecast, on average, lies within 31% (above or below) the avera.e issue quantity
for a given item

MAD) Indexes were calculated for all of the forecast simulations and consolidated
into a single table along with frequency of issue and average issue quantity data, for
comparison purposes. :xt, seven items were eliminated because the MAD) valics were
ex"'remely high and the fi-equency of issue very low, indicating that the forecasting model
is not suitable for these items. Four additional items were eliminated because they were
not stocked by the [JAZMIN Centers for the entire duration of the simulation. The
remaining MAD) Indexes and related infbrio alion are presented in Table 4. S" "
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An example of a MAI) Index calculation, using the forecasting data from figure 3 is 0
%) shown below:

Given: Exponential Smoothing Forecast with 'a'- 0. 1,
Average Monthly Issue Quantity = 136,
Average MAD =: 61,

then: Mad Index = Average MAD / Average Monthly Issue Qty ý 61/136
=3!%

The average of the MAI) Indexes for each value of 'a' in Table 4 are of particular interest
in evaluating the results of the simulation. Therefore, they are shown in Table 5:

Table 5. Average MAI) Indexes _

.. .•I__ponential Smoothing Factor Average of MAD Indexes from Table 3
a 0.1 49%

a 0,3 49%

a _ _ _0 6 52%

a a 0.9 56%__

5. lEv'luation of Rexvalls

Evaluation of the results of the simulations took place after calculation of the
MAI) Indexes. The feasibility of using the exponential smoothing model for demand
forecasting under the RHMMS concept was examined first. An examination of Tables 4 * 0
and 5 'ndicated that the model is feasible for certain inventoiy items based on the accuracy
of the torecasts. In general, average MAD values of 75% were considered acceptable in
this determination.

Next, the appropriate value of'a' was selected based on the average of the MAI)
values for each value of 'a', and examination of the forecast charts in Appendix C. The
lowest average MAI) Index value normally indicates the best valueTor 'a'. "Table 4 shows
that two values of'a'. 0.1 and 0.3 tied fbr the lowest value (49%). Because lower values
of 'a' produce a more consistent fbrccast (see graphical results of forecasting simulations
in Appendix C), they are preferred when a single value cannot be selected based on the
MAD. Therefbre, 0. 1 was chosen as the most appropriate value for 'a' in the exponential
smoothing model. The basic foiccasting model was then determined to be.

Next Period Demand J
0.1"Previous Aclual Denmand + 0.9APrevious Forecast

l'ollowing identification of lhe basic forecasting model above, limitations and
capabilities of the model were investigated in greater detail. The minimum frequency of
issue was established at 24 issues per year. This is based on the flact that below a
firequency of issue of' 21 issues, the average MAI) is consistently greater than 75%,
jegardless of the vale of'a'. While evaluating fiequency of issue, a negative correlation
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betweenl averagc mnonthly Issue quan,11ity and 110reCastin~g aCCUr aCy was obseiPed, This
mncans that dhe forecasting model may not pirovide accurate reSut11s wýhen the monthly
demand is low (generally less than 5 units per month). IlowcN cr, in most case-s, lOW issue
quantities canl be ignored because they arc typically associated with !owv Illequcucy of
issuc. This issue is addressed further in following sections dealing with the! replcoishmen,
ml odel.

The data, charts and graphs developed during forecasting simu~lations were also
used to find examples of trend, seasonal, cyclical arid Other components and demand. T'his
was accomplished by visually inspecting each graph in Appendix C for actual demand
fluctuations consistent with trend, seasonal, cyclica: cr oilhc. componenlts of demand.
Seasonal, and Cyclical demnand patterns were not founid, in part, because of insuflicienlt
data (a minimium of two years historic data 1i; necessary to fully quantify such patterns).
I fowever-, trends were evident in several cases. It is not possible to dtermine, whether
these trends arc seasonal, cyclical, or- driven by indepenident factor s. Therefore, no
modifications were made to the fiorecasting model to compcnsate ta~r trendls. 1 lowever,
this does not preclude provisions in the Replenish Model to hanodle trends,

'The eff'ect of CA materials onl demand was investigated following the fobrecasting
model simnulations, The result of this investigation w.as indeterminate. No evidenice was
found linking thre amnount of CA material in the inventory a,vd thlee de mand (or lack thereof)
flor inventory items. The data, char-ts anid graphs used inl this inlvestigationl are included as
Appendix I) of this report. D~espite the lack of information onl this subject, the florecasting
model has proven efflective within accep)table parilunctrs; therefore, the Subject was nlot
pursued finiher.* *

T he ultiolate result of' the fiorecasting, model development is a simple, accur ate
exponential smloothing model that operates with reasonable limits o~i i'requency of issue.

D~evelopmen~t of' the Replenishmnert Model
Th'le Replenishmnent model was developed based onl the capabilities of the

lorecasting trodel as described previously. T1ire baSis Or tile desig,1 wa1s:
I.A review of'potential aggr-egate intventory management models available.
2.Selection of' tire appropriate mrodels for adaptation to I I I manalge'ment.

3. I dentifhealtion of appropriaite data management methods conmistenit with the
needs of the RIM.

4. lDal a Analysis anid Simnulationi of the model to determine the :ippropriate
Values foi- Variables inl thie Replenishment Modcl anid to %verify its cfllcutivcneý,s.

5. E'valuaationr of' Simulationi Results

1. 4sg~icgafe fmeit'lotoy AhiwrgementAm Moe/
Several aggregate iniventory modcls were considered for uise in thle replenishment

model. In addition, a mana~penient nietfiecd noivrntially applicable. to any inventory cicudlel,
called 'A BC' Analysis', wats examined. 'ilx models anid 'ABC Analysis' are described!
b~riefly below:ý

lPerpet nal Invenitor y Systemi - 'I his systemn keeps a running total of'the
HnVenltory (jLUantity that is checked every time anr itemn is issuerd. If the issue,
causes the inventory position to fbill below the ROP, an order is placedr. Safiety
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Stock is used to prevent stock outs, Older size is determnined by LConioinic

A %)Order Quantity (ELOQ) cal1culationS. T he two variables that dctilnc this syster"
are tile ROP and the 1-00.
lTvu-lin Inventory System - Ib'is system also relies onl ROP and FOQ
calculations, however; the inventory is niot nmonitored continurc~usly. A
secoocdary inventory (binl) is maintained to cover demand while nateirials are oil
order-.

o Periodic Invento Systemi -. fhis system relies onl a fixed order time period
with High LinLon inventory. At hie time of'rcvicw, an order is placed flor a
quantity equall to the I figh imiit minus the current inventory position for the
itemi. Safety Stocks ale used to prevent Stock outs.

* Optional Reptenishnuent Invnctor()Iy System - Thiis systemi comlbinles elements of'
thle perpetulM and periodic invenitory systems. It uses both a 1 figh Limlit and
Low Linit onl inventory itemls with a fixe.d period of review. 1ff he inventor~y
level is at or below thle Low Limit, anl order is placed. Order size is determined

4.,by subfiracting the cnn enit inxentory posit ion fiorin the Ilugh i iniit . Saficty
Stocks (1Ce Used to prevent stock outs.

* Selective Inventory Control - (also called ABC Analysis) Thi:; managemient
technique divides inventories into threec classes bise(I onl dollar volume sold.
The purpose is to allow thle inventory manager to fIeUS r'esources Onl thle claSS
or- classes of miaterials that need more intensive management.

2. eewnf nAgeaeIc''/yA od
Based on thle capabilities and limitations of' demrand florecasting flor I IM

cinivent ons, an app rop~i -ate aggregate. invwentoiry 'mo del was s;elected. The Opticon al
Replen;slinieit (Olt) model was selected, along with Selective Inventory Control (SIC).
These niethods were selected becaulse they are concuatible with demvand forecast;ing and do
riot rely onl Fconnomic Ordcr (~tiantitics to detenriniri tile appropr)1iate amlou~nt ofi material
for replenishment. LEononile Order- Quantities weeo rejected becaulse they tend to
inlcrease replenlishmlenlt qiiantites in order to achieve diScotunt onl orders. S-icli methods

* ii ~~e in comiputibl1e with i IM numl~n ia enlen whiere invent oriis are min imn nized to a void di sp osalI
co)st s associated wvith lfislcdf-liflb itecius. The Oc)R. inc del and Select ixe, Ii ventoryV Con trolI
iieasuies seiccted mre discussed inl detail inl Sectionl 1 ol'tlis report. lihe detalils regarding,
exacl valuces flor high "liid low limits are dis~cussed below inl the secction oii saiucllatiOic.

Thce methods selected! f,(Ir use inl the Replicccliicceiit Miodel werc niuodilied 11i our
diteir theoci tical oiilgicls to ?ccornillodlat le , th ciliiue I ~lreip m ents of' I Im znalagcnicit.
l~irst, S IC was ijcuifiked to co:ctalin four11 classes; of uiaMMI aS, withotit regarld to ulollar1

Couic:(lass I -fior itemls that canl be foremist wit hi easonlahie accu racy

( lass If - four itcuiil with low fieqiieuicy of issule rl)HIC has iiidccated that they
have developed a miethod el'setting highl anld low hlnits for these itemis).
C (lass Il I flor itenfis I lit do :,ot fit into (lass I or I I
Ck(ilss 1V -for 114.1us of particullar ili)eldest to file RIMN
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This modification wais neLce-\sary to (listifli.uisli bolt,veen items Iom whiCh dectmand call be0
forus ;lidthsetorwhch:icannot. Nicoreover, itpoie tmeans fo sltigitems X

of unique interest to the RIMN, such as items eutrcmely criflcal to a CLIstomerI" sMission.
Second, the Hi gh and Low Limits u-i inventory (tbor Class I items) were tied

directly to thc demand forecast, In piarticc, illigh and Low l~imits are oflen set arbiltrarily.
Tying thtse vaIlues to thc forecast ensures that they respond to demand mind, thceref'0re,
prevent stock ou~ts or shelf life cexpiration without the need flor adJUstrnent by thle RIM.
The high and low limits were validated via simulations as discussed In sections 4 and -5
below.

-3. / )cyfii A'fwagcm ,A tit' Meho is
Due to thle Vast (iLnanlitICS of data handled by each Region uinder the RI ININIS

concept, data management methods were at m.aj Ior concern in development ol thc
I eIleiiislimlent model. As discussed in Sect ion 'I, a database mnanagemenit system was
chosen iis the primary means of dati na loanamic int. A database minnigcrnent system was
selected for severad ieaisors:

Il. atiihase Ilianagement systems have the ability to hiandle and nu11inipnlatc hl-ge

2. TWO of the U S('S Visited duIi ing tile developmnict of'thec R0eplenisliienCIt Model
en rrently onmploy commiercial databas'_- manaigement systeirs to monitor their
iniventoiy levels. 1'ISC personnel arc thuuiliar with this type of soffivaro and are
likely to be ameinable to a system eniployi-n , similar methods.

3, D)eveloepiment of thli Repl enishmi ent ModeINl rqii ici th leii:;C of dI1italI!ii se
iiiaiaitemle il sis!"nils ill a Ijoanvne! Similar to thaIt _xpected of' RI Ms usinig thle
Replenlishmllcuit Model. Daitabase inanagenient sotiware proved to lbe the
simplest, easiest Way to perfio n replen is hnionot aind related o pertorn s.

['lle det ails of tlie daifaba so ian agei net syst em envi sioined fli thr[le RI II iNIMS repl n isbn iijt
iModel (see Section I) were Created based 1)1 i[ii ily Onl suggest11IonS propIosed liy FIS 11% I N
nuiiingers integiated %vith th e dlata iequiieiments ni-qinicd Iom iwpleiiisliient calculatioiis.

!)atla Analy!sis andI( Simulat Ion Were CUsed to (letenn ine the I ligh and L ow Limits Ior
(la ss I i tells, and~ to dnt elIi ine thle etrCeti veneSS Oft the RepIlen~ishm~ent Nodel CIC.o 1,0 Liniits

Ce (Iliatit ted filmt, uising histor ic (deianad data foMr severl Aitems used in dorivationl ol theI
forc~castiiig mlod']. thlese iteiis mie siowii ill Iahle 0 onl lie lifllowing pa~ge

For tlie items listed inl [able ý,, each 1mouith's demand Was coiipared to the, forecast
for the .;one ntooiith to idc:mtif'y tlllm iuIaiu~imiiiL aiiiount Imy Which actual demand canl exceed
toi ccisted deliai;1 d inl anly one monith. [lie restilis of this c0I():IpI;S0!! are- ilIlustrated hil
,I pc ((Iix F'. Ap penid ix E sli ws thIiat actual deimaind canl exceed forecasted d enarid hy as,,

nimichi as 800%"Io howe)Nver, Inl only 6 Cases out of I Th, does actual deimand ill any one
i1101t1i exceed 6 !eCaISted d1Mo~ild by iiole thanl '25WY%. 'lnieCC'lbr, tile L OW Lliz Miii w Sset

,1 .5tIfimes th I o Iecasted d clIiiand. ForI si niu[I t Io Ii puInm poses, a leai d timeI ftactIoIi of' I. Si
(oneo ali ouie-hmaltimnonlhs) was added to Ilie Im ow I innt, esmiltinig illi a low limiit olfour1
tilins ' lie. mlon tlilY f~iecaist. Ill pracLtice, leald timeCs Will Vmnly, hn~t IoM sinniilationl pu poses a



lead time faictor ot 1.5 w~as lsed inl all simulations sinec thib, valei onitn wvt aCt
*lead tI'oc,, ohscrvied for ite~ns obtained via the Navy Supply Syste-n.

''le6. Items Selected for Data A naIlyi~s and Simulation

6810002499354
8030010668156
8040005 152246
685001234102 19
8010001917568
9 150002319071
80400011 7S5 10~
9150012602534

~9l50002500O926
8010013316107
8__0.30005.;6X6371
8010013540963 1
6850012350872

A Hi gh Limlit was arbitrarily set at live timies the filrccaý,t (plus a lead time factor of 1 .5),
hut this value tended to prIodUCe numF~erous Stock< (Outs during simulation, TJhereflore, the
I lugh I .iiiii was gradually increased to a level where stock outs were not observed. The
; resulting Ifigh L imit was 6.5 timels thle fbr'caW;t, p)luS a lead timie factor of 1 -5. 0

A11er estal-lishing the H-ighi and Low Limits, a basic Set of assumlptionls werec
iC' ~luired to ensur e consistency in the simulations. Thc flollowing assumptions were used
fIm the simulations:

The initial inventory po~sition is slightly above the low limit for each item. ld
ensresUC that tile simfulationl inlcludes at least one cycle of rnplenistmeiit.

2. No order s are pending at the start of the simulation. [his condition is also
dlesignedl to firce at least one replenishment cycle during the sinmulation.

3. ihe first Ibrecast inl each simnulaition is anl arithmeitic average oi the pVcv.iois
three mno tlis' actual demand. ThIiis is designed to increase, tlie. accuracy oif thle

* ~~~~florecast an md, sub~sequeni t ly, tile relpleis ii shi et nodlel . [he a nit i inct ic a vcrage
iroi ds ai nneaccurat -iutl ecast tIlian thle lasi perio (duiemand i ethod

used] inl developmeint ot the forecasting model.
.All oi dens are placed a t thle end of the mionthl aid( have. a lead tinle of F4.5 d ays.

S. All incoming orders arrive at or- near thle middle (lithe nilomith in whVlichl they arc
received

'. 6. A ii in CO In irn v Old 'zr aM ii e Uised to satisfy, dem an d incurred prior to irn vol of
the or der, hot only if' the deman"Ild occurs ill til' sonic month11 inl whiCh thle order
isI received.

'7. The ilivuiIw:-y positiohn ýhIowii 1"I- aily i'ioi~tli is thec poilsiion at thie end offthe
last daoy ofithat Iliiutli.
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Using the assumlptionls listed above, a first Iround (-,I Simulations were c' onducted.
These iir'St simulations Ieu CSLIedk ill numerous stockou~ts 11or itemls tha;t have a monthly issue K

qunaititv less than five i nits, The iref ore, u Iloor was estabiished fbi the i 11gh and I ow
Limis equivalent to ai foirecasted dlemnijd of ive unlits. 'I las mecans, that a muinimnum valn es

werec established for, tile 161 anh ud LOW Limits of 40 and 20 units, respectively. Anytinlic4
thle foirecasted demand dropped below fivc unlits, tile mlinli!IumIs too01, illect. A second,

*IIJ I fin llroud Of simula1,tionsflloed [heC i-StiltS of tlie JMa1 round of' sinnilationis alie
illustrated graphically inl Appendix F.

5. b.,aulo oi '(1/U(IfI q/I fUIV / im ulation
The final round of sinuilationls showed excellent results. [lie simlallltionl COVezCL it

14 itemi s over a ninile itionth Im-o pci ill wiji cl One stock oi it OCCUo ned, Llasting less t Ii 011C n

LIC~es demuand, Tlhe surphluses, wvere low ill magn ituode, t Ii ereth r, it is niot li kely that

thywudncsiat eiti*in Fulither, because tile Hi gh aind Low Limits
decreased Over tiimeI, Willithle florecast, iiew orders (thlat would exacerbate tlie situiat ion)
NWere pievotited, Items Witlli foreCcaSted den~liand of les.s i luau1 fiVe un~its reCsponde~d VXtl UIcilly
Nwell to thle floor valueCs Set for- thle high an1d lowV limlits. Thie reCsults obtalined fiouri thlL
simulations V-11bdaicd t1i0 selc~tion frpliifiin 11o(dl Vili ial)lS fir'st discuIssed ill
ýCct ion I oft his report:

* IForecaIst 0.1 *11-st Perilod Demanad i. 0.9*11reviols F~orecaist

Loaw L ,imit I.5kForecast A- Lead T'imei Factor

II igh ;,imii -i 5',.SFkoreca~st Le ,ad T'ime Fadt o
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A"I .AI, VS. FORECASTED DEMAND, COMPARISON OF NIA(;NITUDI)FS

- %Variance Acual Forecast 0
DatNSN e Fromn Forecast Demand Demand Nomenclature a

6850012350872 350 7/94 5a 57 n/a COMPOUND, CLEANING. MA102 _
6850012350872 350 8T94 .51% 6 57 n COMPOUND, CLEANING, MA102
6850012350872 350 9/94 429% 65 60 COMPOUND, CLEANING, MA102
6850012350872 350 10/94 49% 93 62 COMPOUND, CLEANING, MA102
6850012350872 350 11/94 16% 76 65 COMPOUND, CLEANING, MA102
6850012350872 350 12/94 -5% 63 - 67 COMPOUND, CLEANING, MA102
"6850012350872 350 1/95 16% 77 66 COMPOUND. CLEANING, MA102
6850012350872 3502/ 19% 80 67 COMPOUND, CLEANING, MA102
6850012350872 350 3195 8% 74 69 COMPOUND, CLEANING, MA102
!6850012350872 350 4/95 -29% 49 69 COMPOUND, CLEANING, MA102
6850012350872 350 5/95 0% -67 67 COMPOUND, CLEANING, MA102
6850012350872 350 6/95 -2% 66 67 COMPOUND, CLEANING, MA102
6850012350872 350 7/95 52% 102 67 COMPOUND, CLEANING, MA102
8010013540963 275 7/94 nla 12 n/a PAINT,SIP,TOPCOAT, GRAY,
8010013540963 275 8/94 -21% 57 72 PAINT,S/P,TOPCOAT, GRAY,
8010013540963 275 9/94 8% 76 71 PAINT,S/PTOPCOAT, GRAY,
E8010013540963 7 1• 94 8% 77 71 PAINT,S/P,TOPCOAT, GRAY,
8010013540963 27 /94 -15% 61 72 PAINT, SIP,TOPCOAT, GRAY,

8010013540963 275 12/4 -12% 62-- 71 PAINT SIP,TOPCOAT, GRAY,
80100135409G3 275- 1/95 20% 84 70 PAINT, S/P,TOPCOAT, GRAY,
8010013540963-215 2/95 173% 194 71 PAINTS/P,TOPCOAT, GRAY,
8010013540963 275 3/95 .36% - 53 83 PAINTS/P,TOPCOAT, GRAY,
8010013540963 275 4/95 -39% 4----9 80 PAINTS/P,TOPCOAT, GRAY,
8010013540963 275 5/95 1% - _.78 77 PAINT, S/P,TOPCOAT, GRAY, -
8010013540963 275 6/95 -4%/ 74 77 PAINTS/P,TOPCOAT, GRAY,
8010013540963 275 7/95 -8% 71 77 PAINTS/P,TOPCOAT, GRAY,
8030005468637 211 7/94 ri/a 137 n/a COMPOUND CORROSION PREVE
8030005468637 211 8/94 7% 146 137 COMPOUND, CORROSION PREVE
8030005468637 211 9/94 -35% 89 138 COMPOUND, CORROSION PREVE
8030005468637 211 1094 5% 139-- 133 COMPOUND, CORROSION PREV_
8030005468637 211 11/94 -18% 110 134 COMPOUND, CORROSION PREVE
8030005468637 211 12/94 -23% 10_1 131 COMPOUNDCORROSION PREVE
8030005468037 211 1/95 15% 148 120 COMPOUND, CORROSION PRE[VE
"8030005468637211 2/95 390% 181 130 COMPOUND, CORROSION PREVE
8030005468637. 211 -3/95 19% _/109 135 ._ COMPOUND, CORROSION PREVE
8030005468637 211 4/95 40% 80 133 COMPOUND, CORROSION PFREVL
8030005468637 211 5/95 -19% 103 121 COMPOUND, CORROSION I PEVE

., 803005468637 2_11 6/95. -_29% _ 89 125 COMPOUND, CORROSION PREVE
8030005468637 211 1/95 -43% 69 121 COMPOUND, CORROSION PRLV[I
8010013316107 184 8/4 i/a 2 n/a PAINT, LACQUER, BLACK, 17
8010013316107 18478/94 __n/a 48 1/a PAIN], LACQUER, BLACK 117
80100133161071184 -52% 23 48 PAINT, LACQUER, BLACK 17
/80100133 'a6 1047 130 -14"/o J 39 46 PAINT, lACQUER BLACK, 17J

[8f01001331610/1 1-8 4 -11/9-4 -- 61-% 72 45 PAIN 1, LACQUER, BLACK, 17 J
8010013316(10/ 184 1-)/94 .14% . 41 48 PAINT, LACQUFR BLAC;K. 17

8C01001331610] 184 195 .21% 37 47- PAIN], ACQUL:R BLACK, I
8010013316017 184 2/5 -2.0 34 46 PAINT, LAC QUrt P BLACK, 1/
000 131 17 814 /9 36,/, 61 -1--145 .' ANT, I ACQIR 'LAC(K 1. j

bU10013316107 1834 4 /. 140% 53 46 PAINT, LA( QUFR, BLAC-K 1 7

I II N) 1 2 00 11\ l .IIW ( )



A(ITUAT, NS. FIORE(CAS.TED DIE MAND, (COMIARISON OF A(NI rI!I)F;S F

SVariance Actual Forecast
SNSN AFOI Date From Forecast Demand Demand Nomenclature

8010013316107 184 5195 15% _.__ 54 47 PAINT, LACQUER, BLACK, 17
8010013316107 184 6/95 101% 96 48 PAINT, LACQUER. BLACK, 17
8010013316107 184 7/95 132% 122 53 PAINT, LACQUER, BLACK, 17
9150002500926 7/94 n/a 15 n/a PETROLATUM, TECHNICAL
9150002500926 122 8/94 -27% 11 15 PETRCLATUM, TECHNICAL
9150002500926 122 9/94 174% 40 i15 PETROLATUM, TECHNICAL
9150002500926 122 10/04 17% 20 I 17 PETROLATUM, TECHNICAL
9150002500926 122 11/94 -43% 10 17 PETROLATU!', TECHNICAL
9150002500926 122 12/94 -70% 5 17 PETROLATUM, TECHNICAL
9150002500926 122 1/95 -29% 11 16 PE I ROLATUM, TECHNICAL
9150002500926 122 2/95 -20% 12 15 PETROLATUM, TECHNICAL
9150002500926 122 3/95 15% 17 15 PETROLATUM, TECHNICAL
9150002500926 122 4/95 -73% 4 15 PETROLATUM, TECHNICAL
9150002500926 122 54 73% 24 14 PETROLATUM, TECHNICAL
9150002500926 122 6/95 40 15 PETROLATUM, TECHNICAL
9150002500926 12% 16 I4 PETROLATUM, TECHNICAL
9150012602534 106 7/94 rn/a 31 n/a LUBE, SOLID FILM
9150012602534 106 8/94 -19% 25 31 LUBE, SOLID FILM -

9150012002534 106 8j/94 18% 36 30 LUBE, SOLID EILM
*9150012602534 106 10/94 -32% 21 31 LUBE, SOLID EILM

9150012602534 106 11/94 247% 104 30 LUBE SOLID FILM
9150012602534 106 -1/94 -32% 34 37 LUBE SOLID FILM

91500120253410 1/5-3740 3 LUBE, SOLID FILM
9150012602534 106 1/95 -74% 10 34 LUBE, SOLID FILM
9150012602534 106 12/95 -4% 3 34 LUBE, SOLID FILM
9150012602534 106 1/95 -31% 32 36 LUBE, SOLID FILM

9150012602534 106 51/95 -44% 51 35 LUBE, SOLID FILM
9150012602534 106 6/95 ,-78% 32-- 37 LUBE-, SOLID FILM
9150012602534 106 7/95 -.41% 20 34 LUBE, SOLID FILM
8040001178510 62 7/94 11/a 17 1 i/a ADHIESIVESILICONE RUBBER,
8040001178510 62 8/94 -53% 8 17 ADHESIVESILICONE RUBBER
8040001178510 62 9/94 55% 25 16 AD4ES IE SILICONE RUBBER
3040001178510 62 10/94 -35/ 11 17 - ADHESIVESILICONE RUBBER
8040001178510 62 11/94 -51% 8 16 ADHESIVE SILICONE RUBBER
8040001178510 62 12/94 14% 304 2 16 ADHESIVE SILICONE RUBBER

040001178510 62• 12/95 215% 56 18 ADHESIVESILICONE RUBBER,
8040001178510 62 -12/94 -512% 19 2 ADHESIVE SILICONE RUBBER

8040001178510 62 3195 -12% 19 -21• ADIIESIVE,SILICONE RUBBER

8040001178510 62 4/95 -34% 14 21 ADHESIVE,SILICONE RUBBLER
8040001178510 62 5/95 -71..•%/ 20 ADHESIVESILICON_'RIUBBER•
8040001178510 -262 6/95 -3% 2--2 1- 9 ADHESIVESILICON- RUBBLR,"
8040001178510 62 7/95 -17% - 1-9 ADHESIVE, ILICONE RUBBER
9150002310701 i1 7/94 ri/a -4 /•a FLUID, BRAKE, AL--OMOIIVE

915000231907_ I51 -8/94 200% -1 12 4 FLUID, BRAKE, AUTOMOTIVE
[9150002319071 51 9/94 46% 7 L B
9150002319071 51l 10/04 -.- 298% 20 5 FLUID, BRAKE, AUIO0M01i /E
9150002319071 1- -11/9 -10% . 0- - FLUID, BRAKE, -AUTOM0 IVE--
9150002319071 -1ý 12/94 - 3 . 9 . . 6 FLUID, BR•AKE,,AUOMoQ IVE
9150002319011 51 1/95 738% 11 . 6 FLUID, IRAK•I, AUTi OMOTIV-[.
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Mli (I-%[ N'S. FORIECASTED DEMIAND), C'OMPARISON (iF MtA(,NIlJ)X

NSN AFOIJ Date' Frmi Forecast Demand Demand. Nomenclatuire

9150002319071 51 2/95 110% 14 7 FLUID. BRAKE, AUTOMOTIVE
9150002319071 51 3/95 10 3% 15 7 LIBRAK7E AUJTOMOTIV--1NjE-
915000231 9071 51 4/95-- -63% 3 8 FLUID, BRAKE, AUJTOMOl lyE
9150002319071 51 5/95 -74% __2 8 _ FLUID, BRAKE, AUTOMOTIVE
9150002319071 51 6/95 90% __ 14 -7 FLUID, BRAKE, AUTOMOTIVE
9150002319071 51 7/95 -74% 2 8 ~ FLUID, BRAKE, AUl OMOTIVE
8010001617568 49 -1/94 nl/a 1 / REMOVER, PAINTr
801000181756 49 8/94- l/a - i /a R.EMOVER PAINT ___

8010001817568 49 9/94 0% 3 3 PC-RMOVER,PAN ___

8010001817569 49 10/94 -- 300% 12 - 3 _____REMOVER, PAINT
8010001817536 49 11/94 3% __ 4 4 REMOVER, PAINT ___
8010001817568 49 12/94- 130% _ 9 4 __ REMOVER,_PAINT
8010001817568 49 1/95- 149%- l 11 4REMOIV-ER. PA INT
8010001817568 49 -- 2/95 18% 6 5 REMOVER, PAINT
80100018175638 49 3/-95 74% 9 5REMOVER,_PAINT
8-0100-0-1-6175568 4-9 4/-9-5 116% 12 __6 ____REMOVER,_PAiNT__
90100018117568 49 5,'95 -35% 4 6 REMOVER. PAIN~T -

8010001817568 49 6/95 17% 7 6 REMOVER, PAINT b
8010001817568 49 7/95 34O/,- 4 6 __ REMOVER, PAINT ___

*6850012340219 43 7/94 u /a 2 ni/a CLEANING COMP
6850012340219 43 8/94 800% -18 2 CLEANING COMP
6 8 5 001i2 340219 -43 4/9 -44% 2 4 CLEANING CM
6850012340219 43 10/94, 133% 8 3 ___ CLEANING COMP

*6850012340219 43 11/94 18 2% 11- - T 4 -C'LIZ3-ANIN`G COMB -- - 0
6850012340219 43 12/94 312% - 19 5CILEANING COMP
6850012-340-219 4ý 3 1 / 95 16 -i 7 -6 -CLEf-:A NI-N-G -CO M'P-
6850012340219 43 2/95 -19% 5 6 GLE:ANINGCOMP
6850012340219 43 39 0%6 6 -CLEANINGCOMFE -
6850012340219 43 4/95 ~50% 3 6 ____CLEANINGCOMP

6ý8-5001i23402ý19 4ý3 5/-95 110%/ 1T2 6 __ CANINGCM
8850012340219 43 /9 -2%5 6CLEANING, COMED
685001234021'9 43- -1/05 -5ý2% 3 CLEANING COMBVI
8-0-40005152ý246- 317 77/04 n/a 0 l.i/a ADHESIVE_ POLYCHLOROPRENE
8040005152246 37 8194 n/a2 na DHESIVE, POLYcC HLOOPRENE
80O4-0005d152-2 46 T37 9/04.04 2 2 ADHESIVE, P01 YCHILOROPRENL
9040005152246 37 10/94 150%l 5 2 ADHESIVE. POLYCI]LOROPRENE
0040005152246 37 11/94 74% 4 2' ADHSIV POLYrCHLON3OIT'EN

8000512263-7 -12/-94 -19-%-- 2 -_ ADHESIVE, POLYCHIFOOPRENE
8040005152246 37 1/95 106% 5 - 2 ADHESIVE, FOLYCHLORO.PRENE
8040-'Y3-515-22-46 3-7 2/9-5 -6%1 --- 3 - AD-HESIVE, POLYCHLOROPRENE
8040005152246 37 3/935 1T790/o _ 7 -- 3- -AfIIF 20 IVL POLYCHLOROPRENE-
8040005152246 37.4/95 69% 5 3 ADHESIVL, POLYC I LOROPIRFNF
804000515226 37 /9 1 :% 8 3 ADT-IES-IVE, POLYCIILOROPHENE

8000512203-7 -6695 -71 4 ADHES;IVE(POLYCI-I 0HI RN
8040005152246 37 7/95 48%/ 5 3 ADHESIVE, P01 Y'I-IL0ROPRLNFE
80-3006-115b981.~t 30- //194 1n r/ COMPOUND, S-EAL ING-B31UE

80300o1-03686150 ----:30d 8/9-4 10%_ 3 8CMPUD LN 3-L-U(-:
60300 106(T-1 Tb 31) IT4 10/ 10 10 COMPOUND, SALINU LLUE
803001 0b681 ýG 30 10/94 1% 12 10 COMPOUND, FA[ ING B3LUE

WN P F %](1 A N('1JRI i J',CY )l SSS



A (A lIAI. VS. FOR F(AS I E-)) D~ DMN I), (O.%11AR~ It 1 %14C% D I,, ~

Ai O Va i iance Actual Forecr.a7, K;

• N SN A DOiD ate From Forecast Demand Demand NrtTnuolllt rii

8030010668156 30 11/94 -100% 0 11 COMPOUND. .E At iN'; "I I;[
8U30010668156 30 12/94 178% 17 10 COMPOUND. SEALING BLUE
8030010668156 30 1/65 -90% 1 10 COMPOUND. SEALING BLU F
3030010668156 30 2/95 -25/ _- 7 9 COMPOUND SEATING IL. EF
8030010668156 30 3/95 21% 11 9 COMPOUND SEALING GBL'
8030010668156 30 4195-- 29% 12... 9.. COMPOUND. SEALING, -3LUE S
8030010668156 30 5/95 -79% 2 10 COMPOUND-S -.At ING- B •WE
8030010668156 30 6/95 -43% 5 9 - COMPOUND. FA[ ING B,,UE
8030010668156 30 7/95 -17% 7 8 COMP'UND SEAl NW fit Ut
6810002499354 25 7/94 n/a 8 ri/a ACID, BATTERY
6810002499354 25 8/94 100% 16 8 ACID, BAIT ERY
6810002499354 25 9/94 93% 17 9 ACID, BATTERY
6810002499354 25 10/94 -38% 6 10 ACID. BATTERY
6810002499354 25 11/94 -100% 0 9 ACID. BATTERY
6810002499354 25 12/94 8% 9 8 ACID, BATTERY
6810002499354 25 1/95 79% 15 8 ACID BATILRY
6810002499354 25 2/95 -34% 6 9 ACID, BATTERY
6810002499354 25 3,95 220% 28 9 ACID. BATTRY
6810002499354 25 4/95 143% 26 11 ACID, BATTERY -

681000249934 245 12 -- ACID BATTERY
6810002499354 25 6/95 3% 16 15 . ACID, BATTERY
6810002499354 *25 7/95 -74% 4 16 ACID, BATERY
9150002316676 24 7/94 - n/a 4 n, OaIL, L JB--ICATING- -c- TURB I

* 9150002316676 24 8/94 775% 35 4 OIL,LUBRICATIING A/C trURB
9150002316676 24 9/94 41% 10 7 OILLUBRICATING. A;C TURB
9150002316676 24 10/94 8% 8 7 OILLUBRICATING. z'C TURB
9150002316676 24 1194 70 8 7 OILLUBRICAIl ING AC TRB
91 V"qfl2316676 24 12/94 -47% 4___ 4 8 OILL UBRICATING Ar. TURB
911. u2316676 24 1/95 .100% 0 7 OL.L UBRICATING. AC TUPB3
9150002316676 24 2/'•5- 24% 84 T 6 OIL,LUBRICArING• AC TUR
9150002316676 24 3/95 --24/. 5 7 OIL.LUBRICATING. AJC TUR--
9 150 0 0231666 24- 4-/95 -69%/ 2 6 OIL LU.3RICA TING. A;GTIP
9150002316676 24 ,/95 67% 10 6 OIL LUBRICATING kC TURB

9150002316676 24 7/95 -10% 00 7, WHIUR ICA I I -A-C 8LP
9150002316676 24 6/95 2-% 8 6 OIL,LUBRICATING A/C TUýýB
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Oil., I.UBRICAI'ING (A/C 1t]iIB) NSN: 9150002316676 FREQUENCY OF ISSUE: 24

-O

Inventory Parameters
Date Actual Demand Forecast Inventory HL LL On Order

7/94 4 n/a n/a n/a n/a n/a
8/94 35 n/a n/a n/a i/a n/a S
9/94 10 n/a 70 n/a n/a 1/a
10/94 8 16 62 128 64 66
11/94 8 15 54 122 61 68
12/94 4 14 116 116 58 0
1/95 0 13 116 107 54 0
2/95 8 12 108 97 48 0

3/95 5 12 103 93 47 0
4195 2 11 101 L 88 44 0
5/95 10 10 91 Ri 40 0
6/95 8 10 83 81 40 0
7/95 j 0 10 83 79 40 0

Demand, Inventory Level, Forecast, High Limit and Low Limit vs. •

Time

140

120

- 100

*~80~ • 80 ' , .m •'• •R"•" ' ActualiDemnadIoat

- Inventm~y

R IF[

1/94 9/94 11 f94 1195 3/95 5!95 7195
r'ine (months)

M o

.)I)1"$ 1i) / 2 (J01 :,1 
F: - 1I pI

K 0 S SS Si



.ACID), tAl I'RY NSN: 6810002499354 FREQUENCY OF ISSUE: 25

-Q

Inventory Para neter
Date Actual Demand Forecast Inventory HL L- On Order

7/94 3 n/a n/a n~a n/a n/a
8/94 16 n/a n/a n/a nia n/a
9/94 17 n/a 58 il/a n/a n/a
10/94 6 14 52 112 56 60
11/94 0 13 52 106 53 60
12/94 9 12 103 95 48 0
1/95 15 12 88 93 46 0
2/95 6 12 82 95 48 0

3/95 28 11 54 91 45 0
4/95 26 13 28 104 52 76

5/95 45 14 0 114 57 76

6/95 16 17 43 139 69 96
7/95 4 17 80 138 69 l

* i Actual and Forecasted Demand vs. Time 0

140

:12 0

-80

6 0 L' . A c t ui l H .rn a n d

S- - - Inventory

H-L
0 i40 iK •no• • LL

7194 9/94 11/94 1 95 3/95 5/95 [719•5

Time (months)

.N N I 1) 7-2-uli il/
122)l

_ _""S*00



(ONIPOUND, SEALIN(G, I•U4 NSN: 8030(110668156 FREQUENCY OF ISSUE: 30

0

- '" Inve tory Paranmeters_ -

Date Actual Demand Forecast Inen',,iy HL LL n older
7/94 4 a --- n/a nla nia na_
8/94 23 n/a 1/a n/a n/a nla

I9/94 1 9 i/a 62 n/a n/a n/a
10/94 12 15 50 120 60 70
11/94 0 15 50 118 59 70
12/q4 17 13 103 106 53 0
11,'_5 1 14 102 109 b4 0
2/95 7 12 9 99 49 0

3/95 11 12 84 94 47 0
4/95 12 12 72 94 47 __ 28
5/95 2 12 70_94 - _ 47 28
6/95 5 11 65 86 43 0

7. 10 58 82 41 0

Actual and Forecasted Demand vs. Trime S

120

100

Bo I[- Actual Demand

I Forecad•t

i-H1

- 40

20 A

0 
r

7t94 9/904 1 1Ms 315 5,195 7.95b

Tone (months)

I)IN I'D; 1.,' 001) "1

F 3
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AIDHE ESIVE, POI,('I(OROPRFENI NSN: 8040005152246 FREQUEN.NC( OF ISSUF: X"'

inventory Parameters
Date Actual Demand Forecast Inventory HL LL On Ordei
7194 0 rn/a n/a n/a n/a n/a
8/94 2 i/a n/a n/a n/a n/a
9/94 2 n/a 22 n/a n/a 1/a

10194 5 2 17 40 20 2
11/94 4 2 13 40 20 23
12/94 2 2 34 40 20 0
1/95 5 2 29 40 20 0
2/95 1 3 28 40 20 0
3/95 7 3 21 40 20 0
4/95 5 3 16 40 20 24
5/95 a 3 8 40 20 24
6/95 1 4 31 40 20 0

"5 3 26 40 20 0

Actial and Forecasted Demand vs. Time * 0

40

35

30 "
= -- =Actual Demaand

25 '" mn Forecast

-• ,./ InventoryS20 . . . ., . 1, 1 L
20

' , LL
S15, I £ p'

o IF

1/94 9/94 11/94 19, 3/195 5/95 /95

Time (montihs)

Jll)"; 'I). 1-200 I i't7

2.2. F- 4
W

S SS S* .



(I.EANING C(OMIPOIJND NSN: 6850012.340211) FRIQIJIKN(Y ISSNIE: 43

Inventory Parmmeters ._

Date Actual Demand Forecast Inventowy HL LL On Order
7/94 2 n/a n/a n/a n/a n/a
8/94 18 IMa n/a n/a n/a n/a .
9/94 2 1/a 42 1/a nla nla---
10/94 8 8 34 64 32 0
11/94 11 8 23 64 32 41
12/94 19 8 34 66 33 41
1195 7 9 27 75 37 48
2/95 5 9 22 73 37 48 0
3/95 6 9 35 70 35 0
4/95 3 8 32 68 34 36
5/95 12 8 20 63 32 36
6/95 5 8 51 67 33 21
7/95 3 8 48 64 32 21

Actual and Forecasted Demand vs. Time • *

80

" 60 Actual Demand
€# 50 Iorec ast

50~
"•- • Inwventory I

30

O201

04 if3 9 71194 9/94 11/94 1 /ý5 3/95 ýVT5 7!95

Time (11ontih.s)
S

SI

1): N I -7- 00 01 0 I

1 51

•::i:..• • q • •• •• • •



REMOVAL,, PAINT NSN: 801000181 7568 FREOUIENCY OF ISSUE: 49

Invenl OryParameteLs
Date Actual Demand Forecast Inwetory HL LL On Order

7/94 1 Ilii/a i/ia n/a [I/a
8/94 3 iia n/a i1/a 1l/a n/a
9/94 3 nla 22 n/1a n11a i/a
10/94 12 2 10 40 20 30

11/94 4 3 6 40 20 30
12/94 9 3 27 40 20 0
1/95 11 4 16 40 20 24
2/95 6 4 10 40 20 24 •
3/95 9 5 25 40 20 0
4/95 12 5 13 40 20 27
5/95 4 G 9 40 20 27
6/95 7 F 29 40 20 0
7/95 4 6 25 40 20 0

Actual and Forecasted Demand vs. Time • *
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FIILII), li•.tA•E (AlT()ORIiOI\1I) NSN: 9150002319)071 FREQUiFNCT' )F INSI1E: 51

ýX

h Inventory Paraltl Mo-
Date A(tlil Dnliand Forecast Inwyntory HL LL On Order
7/94 4 n/a ila i/a 11/a Id/a
8/94 12 ta / _ I/i i/a ii/a

9194 7 11/a 33 t/la n/a n/a
10/9 20 8 13 64 32 51
11/94 0 9 __13 74 37 51
12/94 9 8 55 66 33 0
1795 11 8 44 67 33 0
2/95 14 9 30 69 34 39

3/95 'is 9 15 73 37 39
4/95 3 10 51 78 39 0

5/95 2 9 49 73 3G 0
69.5 ! 4 8 35 67 33 0

7!2 1 33 11 36 38M

Actual and Forecasted Demand vs. Time * 0
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.I)liFSIVE, SILICONE RUNBIERI NSN: x0 17l() I80 78i0 FREFQIUE'NCY'* OF ISSUIF: 62

Inventomy Paramuters
Date Ac-tal Demand Forecast Inventory HL j LL 0 0der

7194 17 In/a n/ a na i/a
8/94 8 -- a 11/a ii n/a ilia i/a

9194 25 1/a 70 iia nla i/a
10/94 11 17 59 136 68 77

11/94 8 16 51 131 G6 77
12/94 38 16 90 124 62 0

1/95 56 18 34 142 71. 108
2/95 19 22 15 173 86 108
3195 19 21 104 171 85 0
49 5 14 21 90 169 85 0
5/95 6 20 84 163 82 70
65 22 19 62 12 69
7195 16 19 125 154 77 0

Actual and Forecasted Demand vs. Time
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NIventory PNrafflk, rs

Da;t AGLial Demand Fo,'ec;ist Inventory HL LL On Order

7/94 31 n1/a n/a 1l_ nha n/a
8/94 25 n/a il/a dla _/h Iia

9/94 36 n/a 126 rnIa
10/94 21 31 105 248 124 143
11/94 104 30 1 240 120 143
12/94 34 37 110 299 150 189
1/9510 37 100 26 148 '189
2/95 33 34 256 275 137 0
3/95 50 34 206 27 4 137 0
4/95 32 36 174 286 143 0
5/95 I1 35 123 283 14-2 160
6/95 8 37 115 299 148 ]60
7/95 1 20 34 255 273 136 0

* I Actual and Forecastted D-ulainct vs. Time
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I'ETRI I%)TAIJMi, 'lCI IN IC'A L NSN: 91500(12S00926 FREOTIENCY ()1F SSIJE: 122

invenitory pmaminters
'Ite Actual Demand F-orecast Inivet~ory - -l 0. On Ore

1/94 15 n/a n/a na ___/a ____

8/94 11 n/a nT/a - aIaI/
9/44 __ n/a 140 IIa ___ na

10/94 20 33 120 264 132 44
-11194 _ 03 1 424
12/94 - 2 4936- - 1 8- -- 0
1/95 _ 11 27 238 21 108 0

2/9-1 25ý-T --1 04 02 0
3/95 1724 20 3 9 _0

4! 9-5 42-3 - - 2-0-5- - 18- - - 94,-, 0- -
5/95 24 21 181 ___ 0ý
13 9 5 -9 22 172 174 87 0
7/5 1-6 20 15 14 82 0

* I ~Actual and Forecasted Dumand vs. Time* 0
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PAI 1'T, I.AQIER, BLACK NSN: 801(100133 16107 FREQUFNCY OF~ ISSUE: 184

I nte tory Pairameters
Date Actual Demrand Forecast F Inventory HL LL On Order
7/94 2 / n/a n/a 1a n/a

N/9 48Ila n/a n/a 11a n/a
9/423 11/a 150 11/a i a n/a

-10/94 39 ___ 36 111- 288 144 177
1i472 36 39 290 145 177__

12/94 41 __ 40 175 319 -- 159 0
1/5- 3 __ 40 138 320 - 160 182

2/95 34 40 104 317 1.ig 182
3/95 139 225 - 313 156 0
4/ 95 5 3 141 172 30 165 0
5/54 42 113 340 - 10- 222
--/9ý5 96___44 22 4 17 222

Actual and Forecasted Demand vs. Time 0
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C OMPOUND), ('O{RROSION PREV NSN: 8(3000.5468637 FiZE(IIENCY OF ISSIJUE: 211

ýX)

I

Inventory Parameteis
hate Actual Demand Furecast Inentory HI LL On Order

7/94 137 n/a nfa n/a nfa n/a
8/94 46 n/a [/a n/a n/a n/a

9/94 89 n/a 500 n/a n/a n/a
10194 39 124 361 992 496 631

11/94 110 126 251 1004 502 631
12/94 101 124 781 q92 496 0

1/95 148 122 633 973 487 0
2/95 181 124 452 994 497 542
3/95 109 130 343 1040 520 542
4195 60 128 805 1023 511 0
5/95 103 123 702 985 492 0
6/95 89 121 613 969 484 0
7909 544 943 471 0

Actual and Forecasted Demiand vs. rime
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I'ANIT, SiP, i'PCOA(FI, (CRAV NSN; 8(I10(11354096(1 3 1 RI-'1I IN('Y ()IM1S1I: 27" 0

0
Sm

Inventory Parameters -
Date Actual Demanid Forecast Invento y HL LL On Ordei

7/94 72 n/a n/a ni/a na n/a
8/94 57 n/a n/a n/a nWa n/a 3
9;94 76 n/a 280 na nia n/a
10/94 77 68 203 544 272 341
11/94 61 69 142 551L 276 341
12/94 62 68 421 545 272 0
1/95 84 67 337 540 /0 0

2/95 194 69 143 553 277 410
3/95 53 82 90 653 327 410
4/95 49 79 451 630 315 0
5/95 78 76 373 606 03 0
6/95 74 76 299 608 304 309
7/95 71 76 228 607 303 309

- ---.----

j Actual and Forecasted Demand vs. Time * -
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('OMPOUNI), CLEANIN(, MAIA2 NSN: 6850012350872 FREQUENCY OF ISSUE: 350

Inventory Parameters
Date Actual Demand Forecast Inventory HL LL On Order
7/94 57 n/a n/a n/a n/a n/a
8/94 86 n/a n/a i/a n/a n/a
9/94 85 n/a 310 n/a n/a n/a
10/94 93 7B 203 608 304 405
11/-4 76 78 127 622 311 405
12/94 63 78 469 620 310 0
1/95 77 76 392 609 304 0
2/95 80 76 312 609 305 0 0
3/95 74 77 238 612 306 374
4/95 49 76 189 610 305 374
5/95 67 74 496 589 294 0
6/95 66 73 430 583 292 0
7/95 102 72 328 578 289 0

Actual and Forecasted Demand vs. Time *
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